T h e John Rylands University Library of Manchester is the largest single-site university library in Great Britain and serves a user population, interested in virtually every possible academic subject, of approximately 32 000 people. These users include the University's undergraduate, postgraduate and part-time students, teaching and research staff, graduates and members of the Manchester Medical Society. Of these users, over 3000 ( 10% of the total) could be classed as being 'bioscientists'. They are mainly located in ManChester's four large multidisciplinary departments (which were created in 1087 as part of the new Interfaculty School of Biological Sciences, namely Biochemistry and Molecular Biology, Cell and Structural Biology, Environmental Biology and Physiological Sciences), and also in the Departments of Pharmacy, Medical Biophysics and Medical Microbiology. Other departments such as Chemistry and Physics, and groups in the Medical School and local hospitals, are also involved in teaching and research projects where biosciences literature is of prime importance. Many of these users have worked in the United States, have industrial contacts, are computer literate and thus expect a high level of information provision and advice. All of them have to cope with the rapidly expanding volume of biosciences literature and the difficulty of knowing where to find relevant information. A broad range of biosciences information. from the simple to the highly specialized is, therefore, required by an extensive, varied and shifting population.
T h e Library's geographical location is not ideal with respect to most departments within the Faculties of Science and Medicine, being at least a 10 min walk from these users; however, despite this barrier, both it and the Information Centre are used extensively by these departments. This heavy usage is indicated by the statistics for the last academic year, 1987/88, when over 1 5 0 0 0 manual enquiries and 2400 on-line searches were carried out by the staff of the Information Centre. Of the on-line searches, 36% (866 searches) were for 'bioscientists' and 67% ( 1607 searches) were for members of the Faculties of Science and Medicine. This scale of usage, which is high compared with many other British acadcmic institutions, has been built up over many years, but the most rapid growth has been over the last 4 years, as shown in Table 1 .
This rapid growth has resulted from the accessing of databases other than Medline (the machine-readable version of Itidex Medicir.~). which had been available to the Faculty of Medicine since the early 1970s, combined with a low-key publicity and education programme directed at our users. It has been sustained by access, via the J A N E T Network operating at 9600 Baud, to commercial databasa and the use of the most technologically advanced equipment available. A sound base for expansion was provided by thc presence. as part of the Information Centre's team. of Dr Alan Neville and Mrs Pamela Rangeley, who arc two of the U.K.'s most experienced Medline searchers. Medline continues, still, to be one of our most heavily accessed on-line databases despite the introduction during the past year of the CD-ROM version of this service and the continued purchase of the printed Itidex Medicus. Over 25% of total on-line and CD-ROM intermediary time was spent on Medline on-line in 1987/88 and this percentage is being maintained during the current academic year. It should be noted that the time end-users themselves now spend on CD-ROM searching is not included in these statistics.
1983/84 was a significant date in the development of our on-line services as the new international database host, STN International, was launched by the Chemical Abstracts Service (CAS) at this time. A s heavy users of printed Chemical Abstracts, the potential for the usage of the machine-readable version of this database, CAS ONLINE, which was to be loaded on STN was obvious. Thus began our heavy and continued commitment to the services provided by STN. A s the number and range of databases offered by STN has increased we have used their additional services such as BIOSIS (Biological Abstracts), CJACS, The availability of two low-cost databases (Medline and CAS) enables us to use both of them as educational and research-support tools. All third-year bioscience undergraduates and all new postgraduates are given detailed userinstruction on the Library's resources which includes demonstrations of on-line facilities. They are encouraged to es in their research and project work and to be knowledgeable about them before they go into their future careers. New members of staff are introduced to the Information Centre's facilities at the earliest opportunity, occasionally even before they take up their appointments. In our research-support role, CAS is used extensively, where appropriate, in conjunction with Medline, which we normally access via the host, Data-Star, to provide comprehensive coverage of the literature for many of our bioscience users. Knowing the content, coverage, limitations, advantages and disadvantages of any database is an essential prerequisite of successful searching of either printed or on-line versions, whether it be done by an intermediary or users themselves. Also understanding the degree of coverage, the type of publications required by a user and their financial situation is vital. We spend, therefore, a substantial amount of time (on average 50 min for discussion and on-line search) talking to our users to ascertain their needs and prior knowledge, before commencing an on-line or CD-ROM search. Based on this information and using our experience we would advise users on the applicability of a particular database to their needs. Over a hundred databases, of the more than 3893 [ 11 currently available, are in regular use on a variety of hosts such as Dialog, Data-Star, STN and ESA.
CAS has been beneficially introduced to many biomedical users, who would naturally have used Medline alone. In many cases they, and indeed, even those of us who are devotees of CAS, have been surprised by the extended level of coverage gained by its use. The presence of abstracts for every reference retrieved by CAS is an added bonus. A new Manchester Biochemistry lecturer, returning to Britain after 5 years at the National Institutes of Health, Bethesda, Maryland, where it was the norm to use Medline for information retrieval, either via an intermediary or as an end-user, found his knowledge of the available literature on his subject greatly enhanced by the use of CAS. CAS has, of course, over the last few years greatly extended its coverage of biosciences literature and tried to keep pace with the rapidly growing volume of this literature. As a result, over 25'/0 of the abstracts currently published per annum, are in this subject area. Overlap does exist between CAS and Medline and indeed other databases, in subjects such as biochemistry, pharmacy, pharmacology, microbiology and physiology. However, the degree of overlap can vary and surprise even Manchester carried out extensive literature searching for this text and were surprised at the variance in results depending which databases were used. CAS added about 350 references to the 600 retrieved from Medline and other medical sources. This difference substantiates earlier findicgs made in areas of pharmacy and pharmacology when we were undertaking searches on drug delivery and targeting for a subsequently successful Manchester LINK initiative bid. These findings led me to make a detailed analysis of a recent search executed for Professor Scott on the subject of 'Lactate and aqueous humour or cornea'. Three databases were used: CAS, Medline and BIOSIS. The full files cover roughly the same time period and care was taken over differences in indexing policy and spelling in the databases. The results were as shown in Table 2 .
Mainstream periodicals in biochemistry and ophthalmology formed the core of the duplicated/triplicated references. The unique references highlight the differences between the databases. BIOSIS covers abstracts of conference papers, although it does not reproduce these abstracts; Medline covers more articles on disease states, clinical features and letters, and CAS includes full conference papers, book chapters, dissertations, patents, more Japanese literature and analytical papers. Some unique references to periodicals could not, however, be rationalized according to the known subject selection procedures of the three services. For comparison, it is intended to run the same search on the Cambridge Life Sciences database.
BIOSIS is only used as a back-up file in subject areas like biochemistry for financial reasons, since, despite being subscribers to the printed Biological Abstracts, we cannot obtain subscriber discount on any host, and BlOSlS was withdrawn in 1987 from the reduced-rate evening host, Knowledge Index, which we use extensively for searching other databases such as those of the Commonwealth Agricultural Bureaux. We would, however, use BlOSlS if we knew that it was the most appropriate or only database for the subject or literature required. For pharmacologists, for instance, it is the only database of the three which includes papers given at the annual British Pharmaceutical Conference, which are published in the Joirrriul of'l'hurtnucy urid I'harmacology.
Naturally, not all users require comprehensive searches and many quick searches are undertaken for undergraduates wanting a few review articles and the latest references on a topic. Some of our users already have been trained to do their own simple on-line searches, others do not wish to and prefer, as shown in a recent survey by Cornick 131. to pay for the time and expertise of the intermediary. The average cost of a search on any database remains at approximately E6, as 
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we offer a so'%, subsidy o n searching costs to all University members. Fortnightly and monthly updates are already supplied t o over 100 individuals or research groups.
13iochemical Society. London number of laser optical storage devices which have come on to the market since the late 1970s. Although they share the same basic technology, that is. the use of lasers t o record and read information o n a sensitive thin film recording surface, they do have different characteristics which suit them to particular applications. Hendley provides a useful overview of the technology involved [ I ] . The CD-ROM product, which has been described as the 'new papyrus' 121, was introduced in its present form about 5 years ago. CD-ROM technology offers permanent, high-density storage of digitally encoded information which may be text, data, graphics o r images on a durable, easily distributed medium from which the information may be retrieved quickly, easily and accurately.
To produce ;i CD-ROM, a formatted database is prepared (pre-mastering) and transferred to a glass master disc (mastering) using a laser beam which produces a series of pits (indentations) and lands (flat spaces). This is used to provide sub-masters from which stampers are made to replicate as many discs as are required. Software is available now for publishers t o develop CD-ROM products up to the premastering stage in-house, although various companies will undertake the whole production process. CD replication facilities are expensive t o establish, but although the cost of mastering and replication were high, these costs have now fallen considerably.
The replicated discs are made of a polycarbonatc, which is relatively inexpensive, with an aluminium coating. They are sealed with a transparent, acrylic film and this, and the fact that the read head does not touch the disc surface during use, makes them a durable medium with a life expectancy of at least 10 years.
The disc is read using a CD-ROM drive (or reader or player) which is either an integral part of a microcomputer, often being positioned where a floppy disc drive would be, or a stand-alone unit. Drives, which are available from many different companies, were initially expensive, but are expected to fall in price to about E300. Last year it was estimated that about 100000 CD-ROM drives were in use and a conservative prediction suggests the figure will be over I million by 1991.
To operate most systems an IBM PC or compatible with at least 5 12-640 kbyte RAM memory and 10-20 Mbyte hard disc storage is required together with a monitor, CD-ROM drive, CD-ROM microcomputer interface card and a printer. Many CD-ROM vendors offer leasing options for drives or workstations as part of their subscription packagcs or these can be purchased outright. It seems likely that most CD-ROM discs, drives and interfaces should be mutually compatible in the not too distant future.
The data are recorded on the disc in CLV (constant linear vclocity) which results in about 600 Mbyte of storage along a 3 mile spiral track. This is equivalent to about 200000-250000 pages of text or 1300-1500 floppy discs. Last year, discs holding double the amount of data were announced and 2.4 Gbyte discs are being developed. A proportion of the disc's capacity is taken up by indexes to allow access to the main body of the information.
The data are read off in digital form and are checked for errors, which are corrected, resulting in a low error rate of 1 in 10". Data transfer times are comparable to those for magnetic media and access speeds of under 0.5 s are claimed by drive manufacturers. The retrieval software, which may be on the CD-ROM itself, or more commonly is supplied on a separate floppy disc, also influences the speed of access. Software provided separately can be upgraded and distributed to users without it being necessary to produce new CD-ROM represents a useful medium for publishing and distributing a wide range of information sources and has also been exploited for a wide range of in-house applications. There has been a steady increase in the number of CD-ROM products and about 390 are listed in the CD-ROM Directory I989 [3] ; over double the number in 1988. They vary greatly in subject, scope and price. Currently, there are approximately equal numbers of databases covering general reference, science and technology as there are social science, humanities and business databases [4] . The cost to the publisher can be high and currently most applications are conversions from other media where information already exists in machine-readable form. The easiest conversions are those based on existing online databases. About 90% of today's products derive from existing printed or on-line sources and all the largest selling systems are in this category [4] . It has been suggested that, where no dedicated database exists, CD-ROM products comprising subsets drawn from a variety of sources could be successfully marketed.
Currently, the John Rylands University Library of Manchester has two Philips CM 100 CD-ROM drives. The CD-ROM products in the Library which contain information relevant to the biologist are the Cambridge Scientific Abstracts Life Sciences Collection (1 982-), Medline ( 1986-) and Science Citation Index (Trial discs, 1986 only). ChemBank, a hazardous chemicals database and OSH-ROM, covering occupational safety and health, were available for a time. Other products on the market include EMBASE (Excerptu Medicu) and a number of databases containing information on cancer and pharmaceuticals.
Here I shall consider primarily our experience of using the Life Sciences Collection which illustrates some of the advantages and problems of using disc-based services. As with many current CD-ROM products, the Life Sciences Collection is also available in print or on-line. It contains the abstracting journals listed in Table 1 . The database covers over 5000 journals, books, serial monographs, meeting
